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Tlie  First  Water  Works  In 
^merlcsi.. 

HISTORICAL  SKETCH  OF  THE  BETHLE- 
HtM  'wa'IER  WORKS. 

BY  BOBEBT  BAU. 

In  Bethlehem  Town  Connell,  Mondov  night.  Mr. 
Ran  meiuoer  Iron)  the  Firtt  Ward,  who.  in  cou- 
ju  ctioa  wita  Bureess  BcckcI,  had  heed  appointed 
I a Committee  to  compile  statistics  ol  cne  Bethle- 
I nem  Water  Works,  reported  aa  tollows: 

The  Committee  appointed  at  a 
late  meeting  of  Council  for  compiling 
statistics  of,  and  matters  pertaining  to, 
the  Bethlehem  Waterworks,  presents  the 
accompanying  report;  and,  while  this 
may  seem,  perhaps,  to  be  more  explioit 
and  particular  than  absolutely  required 
for  us  specitio  intent,  the  Committee 
feels  thet  do  apology  need  be  tendered  on  ] 
this  account;  not  at  least  to  any  who  are  i 
interested  in  the  history  of  the  early  at- 
tempts at  such  municipal  improvements 
and  their  gradual  development  into  a 
more  perfect  system  of  bydranlios.  We 
may,  too,  take  a special  interest  in  this 
matter  when  we  take  into  consideration, 
perhaps  with  a little  just  liable  pride,  that 
we  have  here  to  treat  of  the  first  water 
works  of  the  State,  indeed,  we  have 
reason  to  believe,  the  first  in  the  country. 
The  Committee  therefore  regards  R as 
being  eminently  proper  that  ell  possibly 
attainable  facts  should  be  thus  gathered 
from  reliable  sources  and  rescued  from 
the  fate  of  tradition,  which  would  be 
us  unforlunate  almost  as  oblivion  itself. 

The  spring,  pouring  its  sparkling 
tide  from  out  its  bid  of  magnesian  lime- 
stone, near  ttre  banks  of  the*‘Menagassi,” 
is  to-day,  and  has  been,  ever  since  the, 
Moravian  Brethren,  in  March  of  1741, 
made  them  an  humble  borne  in  the 
trackless  forests,  the  source  of  water 
supply  tor  Bethlehem.  Situated  at  the 
foot  of  the  hill,  upon  the  declivity  of 
which  the  first  log  cabin  was  erected  by 


tbe  zpal..ii6  miesiotjuty  pioaeeiR.it  doabt- 
iesg  d’iteiajiaed  to  a great  extent  the 
location  of  tbe  slowly  growing  settle- 
ment. Ontil  1754  5 tbe  water  for  tbe 
use  of  the  community  was  distributed  by 
water  carriers  cr  haulers,  formally  dele- 
gated for  the  purpose;  from  among  the 
names  of  these  Aquarii,  a faithful  chron- 
icler of  old  time  events*  has  preserved 
the  following:  Godfrey  Haberecbt,  who 
first  filled  the  office  and  who  was  ap 

pointed  in  July  of  1742; Sobnall, 

of  whom  it  is  recorded  that  in  the  dis- 
charge of  his  duties  he  bad  the  mishap 
to  upset  his  cart  and  fracture  his  arm; 

Peter  Peterson; Hussey,  in  1748, 

and  after  him  Y>7ittke,  the  last  of 

the  incumbents. 

In  September  of  1751,  we  fled  the  name 
of  Hans  Christopher  Ohristiansen  upon 
the  list  of  newly  arrived  settlers. 

This  man,  subsequently  proving  to  be 
so  valuable  an  addition  to  the  colony,  was  > 
born  near  Hadersleben,  in  Holstein,  then  j 
under  Danish  rule,  was  by  profession  a 
millwright  and  by  na'ure  a meohanical 
genius.  To  the  inventive  ability  of  this 
ingenious  Dane  it  was  left  to  devise  6 
method  of  supplying  the  community 
with  water  from  the  spring,  by  means 
otherwise  than  distributing  it  by  water 
carriers.  In  the  Spring  of  1754  Christian- 
sen commenced  the  erection  of  the  first 
water  works.  Tbe  machinery  was  placed 
in  a frame  bnilding  19x22,  a few  yards 
east  of  tbe  oil  and  bark  mill,  wbitber  the 
spring  water  was  led,  by  a conduit,  into  a 
cistern.  Tbe  pump  was  made  of  lignum 
vitse,  tbe  cylinder  beieg  five  mches  in 
diameter,  f The  water  was  foroed  through 
wooden  pipes,  up  tbe  hill  into  a wooden 
leservoir  or  distributing  tank, built  within 

• The  late  Rev.  Wm.  C.  Rclchel.  to  wbo3e  patient 
rsbearrhc0  many  of  tue  loliowmg  lacts  and  figures 
are  gratetally  credited. 

t According  to  tae  «pec!flc  statement  ot  Charles 
D.iVid  B shop,  wno.-e  lather.  J inn  David  Bnh'.p, 

was  ;.ppient.ced  to  th.  Danish  mdlwilshi,  Hans 
Ctms  oj.  ci'  Ctimbansen,  ap'd  who  suhseiju-iiiiy, 
as  well  asps  son  diaries  D.iVid,  firm  lat  r,  ms 
nrr.n  son,  Glloeit  Bisuop,  had  tQe  care  or  tue 
water  works  intrusted  to  him.  To  the  mnaness 
ot  fur.  Gilbert  Bishop  are -due  many  important 
data  herein  slated. 


the  ‘"little  square’’ — ihe  place  now  ocon~ 
pied  by  the  Moravian  oburch — being  a 
perpendicular  height  of  70  feet.  These 
pipes  were  bored  hemlock  logs  whiob  had 
been  floated  down  the  “west  branch  of  ye 
Delaware,”  as  the  old  accounts  here  term 
the  Lehigh,  from  Qaadenbuetten,  on  the 
Mahoning,  an  Indian  mission,  near  the 
i site  of  LehightOD,  in  Oarbon  county. 

The  arrangements  were  sufficiently 
advanced  by  Jane  20th  of  the  same  year 
to  admit  of  a trial,  and  on  that  evening 
the  water  was  thrown  in  a jet  “as  high  as 
the  adjoining  hoises.”  The  event  created 
great  gratification  in  the  little  community, 
and  the  novelty  of  the  enterprise  in- 
variably excited  the  wonder  and  adtnira* 
tion  of  visitors. 

It  is  to  be  deplored  that  a more  specific  J 
account  of  these  first  water  works  is  not  | 
to  be  obtained,  yet  so  much  can  be  in- 
ferred from  the  succinct  statements  of  the 
chroniclers  above  referred  to  that  many 
interruptions  and  disappointments  were 
caused  by  the  bursting  of  the  wooden 
mains.  There  was  subsequently  made, 
but  with  no  better  result,  an  attempt  to 
substitute  l£  inch  lead  pip6B,  which  were 
made  of  sheet  metal,  soldered  along  the 
edges  and  imbedded  in  a cement  of  pitch 
and  brick  dust,  laid  in  a gutter  of  hard 
tiurnt  brick. 

Being  convinced  of  the  incompletenss 
of  his  work  and  of  the  possibility  of  im- 
proving upon  this,  bis  first  attempt, 
Christiansen  commenced,  in  1761,  the 
construction  of  more  powerful  machinery, 
such  as  might  meet  the  wants  of  the 
now  evidently  growing  settlement, 
and  this,  moreover,  in  pursuance  to  a 
plan  perfected  by  himself,  John  Arbo  and 
Marshal. 

A two-story  building  22x80  was  erected 
, for  the  reception  of  the  works,  a 
little  to  the  south  of  the  frame  building. 
This  house,  well  preserved,  is  still  stand- 
ing and  bears  evident  traces  upon  its 
door  posts  and  window  frames  of  the 
fire  which,  on  the  18th  of  November, 
1763,  destroyed  the  original  oil  mill,  a 
wooden  structme  across  the  way. 


After  the  lapse  of  a year,  Christiansen 
reached  the  completion  of  his  task,  and 
od  the  6th  of  July,  1762,  the  new  pumps 
raised  the  water  for  the  first  time.  Nor 
were  forgotten,  amid  the  general  re- 
joicings of  that  memorable  day,  the 
authors  of  the  achievement,  for,  as  the 
reoorda  quaintly  tells  us,  Christiansen 
received  80  shillings,  and  Christopher 
Demuth,  his  assistant,  16  shillings  “for 
ye  water  rouDing.’’ 

The  machinery  of  those  second  water 
works,  wkioh  was  one  of  the  sights  of  the 
town  and  which  never  failed  to  interest 
visitors,  consisted  of  (quoting  the  de- 
sciiption  of  Charles  D.  Bishop)  8 single- 
acting  force  pumps  (of  iron,  cast  at 
Durham  Furnace  ac  a oost  there  of  £8 
12s  4d  ) of  4 inch  caliber  and  18  inch 
stroke,  wnrked  by  a triple  crank  (forged 
by  the  resident  blacksmith,  Stephen 
Blum,  end  ever  Ihe  just  subject  of  pride 
as  to  ingenuity  of  workmanship)  geared 
to  the  shatt  of  an  undershot  water  wheel, 
18  feet  in  diameter  and  2 feet  clear  in 
the  buckets. 

The  head  of  water  was  2 feet  On  the 
water  wheel  shaft  was  a wallower  of  83 
rounds,  which  geared  into  a spur  wheel 
of  52  cogs,  attached  to  the  crank;  the 
three  pi  ton  rods  were  attached  each  to 
a frame  or  crosshead  working  in  grooves 
to  give  them  a motion  parallel  to  ihe 
pumps.  The  crossheads  were  of  wood, 
as  also  the  parts  containing  the  grooves  I 
for  guides.  The  works  were  calculated  j 
to  raise  the  water  70  feet,  subsequently  | 
however  increased  to  112  feet.  The  rising  i 
mains  were  made  of  gum  wood,  as  they 
were  subject  to  greater  pressuie,  the 
other  pipes  of  pitch  pine. 

The  oost  of  the  entire  works,  including 
the  tile-covered  stone  build. ng,  was 
£514  16s.  5d. 

The  distributing  reservoir  was  a etand- 
pipe , a wooden  tower,  shingle  roofed, 
which  was  built  in  “tl*e  little  square” 
already  mentioned, surmounted,  moreover, 
as  sundry  expense  accounts  inform  us,  | 
with  an  embellishment  in  the  way  of  a] 


weather  vane  of  piscatorial  device  F o>n 
this  point  the  water  was  distributed  into  j 
cisterns  or  tanks  which  were  built  in  the  j 
vicinity  of  'the  principal  dwellings. 

According  to  tb6  distioot  statement  of 
a well  preserved  ground  plan  of  ‘‘The 
Bethlehem  Water  Mains  and  Connections,  ” 
dated  1786,  but  specifying  the  extensions 
and  changes  which  were  made  until 
1791,  the  gnni  wood  risiug  mains 
were  superseded  by  lead  pipes  in 
1786,  as  also  the  pitch-pine  o nduits 
i on  Main  street  from  the  corner  of  Market 
street  to  the  Son  Tavern.  The  pitch  pine 
mains  had  to  be  renewed, already,  as  early 
as  1769,  by  a second  installment, this  time 
transported  hither  from  the  Pocopoco  in 
Monroe  county.  In  1789  tne  newly- 
erected  Yonng  Ladies’  Seminary  bnilding, 
which  stood,  willow-embowered,  on  tbe 
site  of  tbe  present  Moravian  Paroohial 
8cbool,  was  supplied  with  water  directly 
from  the  tower,  alt-o  by  lead  pipes.  At 
this  date,  then,  tbe  water  was  delivered 
into  seven  reservoirs  from  tbe  tower, 
nauieU:  1st,  to  tbe  reservoir  still  stand- 
ing in  tbe  square  on  Church  street  oppo- 
site the  Widows’  House;  2d.  to  the  apoth- 
ecary’s, tbe  present  site  of  Simon  Ran  & 
Co.'s  staDd;  8J,  to  a woooen  taLk  on 
Market  street,  about  fifty  feet  east  of 
Main  street;  these  three  cisterns  were 
completed  in  17G6;  4'h,  to  a cistern  ni 
the  farm  bnddiags,  about  (be  present  site 
of  A.  H.  Rauch  & don’s  eonteot’onar’-;  i 
6’h,  to  the  San  Tavern;  6th,  to  a cistern  I 
in  the  rear  of  the  Brethren’s  House,  the  | 
bouse  dow  koowa  as  the  central  portion 
of  the  Young  Ladies'  Seminary  buildings; 
7th,  to  the  Semiuary  in  Willow  Square. 
From  the  reservoir  on  Church  street  were 
laid  supply  pipes  ot  lead  to  the  cbnroh 
(the  present  chapel),  to  the  Sisters’ 
House,  to  the  Widows’  House,  and  to  the 
stable  a few  rods  to  the  east  of  the  Wid- 
ows’ House. 

In  tbe  yard  of  tbe  Bretbien's  House 
were  laid  connections  to  the  stable  and  to 
the  battery  in  the  rear.  Branch  pipes 
also  conducted  the  water  from  the  larui- 
bonse  cistern  to  the  stab’ea  aEd  the  “milk 
cellar.” 


In  1796  the  remaining  pitch-pine  pipes 
were  dually  abandoned  and  thoae  of  lead 
substituted. 

Thus  was  maintained  a very  c>mpleie 
system  of  water  delivery,  a system  which 
invariably  impressed  sojourners  in  Beth- 
lehem, daring  the  early  days  of  the  Re- 
public, with  astonishment  and  admlra 
5 tion.  Nor  were  there  wanting,  among 
these,  men  of  note  who  might  have  in- 
scribed their  names  upon  the  register, 
had  but  such  an  one  been  displayed  in 
that  ancient  tile-oovered  pile.  For  there 
came  in  April,  1768,  Gov.  Penn  and  his 
lady,  and  in  May  of  that  year  Lord  Oba*. 
Montague,  Governor  of  South  Carolina. 
In  April,  1774,  Baron  von  Reepsdorf, 
Governor-General  of  the  D.trnh  West  t 
Iudia  Islands,  on  a tour  through  the  Brit- 
ish Colonies,  visited  the  works  and  was 
presented  with  a draft  of  the  same  by 
Christiansen,  They  were  viewed, on  Sept. 
22i,  1777,  by  John  Adams,  and  on  July 
25th,  1782,  by  Gen.  Washington  and  two 
adjutants. 

Shortly  after  the  commencement  of  the 
nineteenth  century,  plans  were  male  by 
the  inhabit  -.nts  of  the  village  for  provid- 
ing a larger  house  of  worship,  which  re- 
sulted in  the  erection  of  the  Moravian 
Church  now  gracing  the  “little  tquare” 
on  the  oorner  of  Church  and  Main  streets. 

In  1803  work  was  commenced,  end  one 
of  the  preliminary  steps  was  the  removal 
of  the  buildings  then  occupying  toe 
ground  and  with  them  the  vaue-lipped 
water  tower. 

There  was,  therefore,  bmlt  a second 
stand  pipe  on  Market  street,  a abort  dis- 
tance above  the  terminus  of  Cedar  street, 
and  this  time,  moreover,  the  Lehigh  Hills 
furnished  the  material  from  out  their 
rich  outcrop  of  Potsdam  sandstone. 

The  contour  of  the  lower  wan  oo’agoncl 
and  (although  reports  disagree  and  docu- 
mentary evidence  is  wanting,;  its  height 
was  about  15  f6eh 

The  box  inclosed  near  the  snioout  was 
112  feet  above  the  spring,  received  the 
supply  through  lead  mains  running  along 
Cedar  street,  and  sent  forth  supply  pipes, 


also  of  lead,  to  the  various  cisterns  than 
existing.  Iron  pipes  were  introduoed  in 
1813,  and  were  of  unique  construction, 
being  packed  at  the  connections  with 
leather,  and  joined  and  tightened  with 
sorews  or  clamps  by  their  H inged  ends. 
To  secure  storage  for  an  ample  reserve  of 
water,  in  case  of  accident  to  the  works  or 
of  a conflagration,  there  was  built  the 
reservoir  in  Market  street,  to  the  east  of 
the  tower,  and,  according  to  a memoratir 
dom  noted  by  Charles  D.  Bishop,  70  feet 
long,  10  wide  and  7 deep  under  the  arch, 
and  on  the  evening  of  Deo.  20,  1817,  the 
fixtnres  were  completed.  In  1833  tbe 
triple  pumps,  after  a service  of  70  yearn, 
were  supplanted  by  tbe  double  aoiing 
pump  of  larger  dimensions,  now  yet 
brought  into  occasional  service,  the  ®a 
chinery  was  placed  in  the  presect  water 
works  building  in  that  year,  and  the 
memorable  and  ingenious  device  of  Hina 
Christopher  Christiansen  became  a thing 
of  history. 

This  new  pump,  constructed  by  Rash 
& Muhlenberg  of  Philadelphia,  is  of  5 
inch  caliber  and  3 feet  stroke,  and,  to 
getber  with  its  appuvtenanc.s,  was  pluotd 
in  tilu  by  Charles  D.  Bishop  and  the  then 
aged  ex  superintendent  of  the  works, 
Ernst  Gebe. 

The  newly-occupied  building  was 
known  as  tbe  second  oil  mill,  and  had 
been  built  by  Christiansen  in  1764,  and 
was  regarded  by  him  as  his  masterpiece 
in  the  way  of  millwright  achievements. 

A reservoir,  constructed  in  1832,  uod>r 
the  supervision  of  our  venerable  towns- 
man, Peter  Kleckner,  on  more  elevated  I 
ground,  north  of  Broad  street,  and  about 
100  feet  east  of  Long  allev,  led  to  the  re-  1 
moval  of  the  now  superfluous  water 
tower. 

By  an  act  of  Assembly,  approved  by 
the  Governor  of  the  Commonwealth, 
Prancis  R.  Shuck,  Feb,  24,  1845,  was  j 
authorized  tbe  incorporation  of  the 
“Bethlehem  Water  Oompacy,”  under 
whose  oare  and  supervision  the  waters  of 
tbe  spring  were  disirlbnted  uninterrupt 
edly  for  26  years,  the  company,  more 


over,  having  resorted  to  steam  power  89  a 
pumping  agent  iu  1863. 

[ The  Broad  street  reservoir  beoarne 
| useless  in  1871,  and  in  the  early 
Spring  of  that  year  tbe  water  company 
made  overtures  to  tbe  Borough  Council, 
looking  to  a sale  of  the  water  works  and 
the  entire  system  of  supply  including  a 
transfer  of  its  chartered  rights,  for  the 
sum  of  $20,300,  aod  tbe  purchase  was 
made  in  the  following  May. 

Work  was  at  once  commenced  upon  a 
new  reservoir,  an  iron  tank,  placed 
back  of  North  street,  east  of  High 
6treet,  at  a height  of  149  feet  above  the 
water  works,  exerting  there  a pressure  of 
80  feet  to  tbe  square  inch. 

In  1874  the  machinery  of  the  works  was 
(Enlarged  and  brought  to  the  more  perfect 
state  as  it  now  exists.  The  second  steam 
pump  now  introduced,  consists  ot  a 
double  acting  cylinder  of  12  inch  diame- 
ter and  3 feet  stroke.  It  raises  18  gallons 
of  water  at  each  stroke  aud  distributes 
over  500,000  gallons  in  24  hours  with  the 
pump  making  20  strokes  per  minute. 

The  wooden  conduit,  which  had  for 
many  years  led  ihe  waters  of  the  spring 
a distance  of  350  feet  to  the  cistern  in  the 
water  works  building,  was  superseded 
by  18  inch  iron  pipes  in  1874. 

It  seems  eminently  fir,  in  conclusion, 
once  more  to  refer  to  the  spring  near  the 
“Menagassi"  which  has  never,  since  the 
primitive  times  of  the  dispensing  Aquarii 
; of  1742  until  the  present  day,  failed  in  the 
yield  of  its  potable  flood.  Seasons  of 
uncommon  drought  have  diminished  its 
flow,  bur  then  even  it  is  calculated  to 
I furnish  777,700  gallons  every  24  hours, 
i The  water  contains  oarbooate  of  lime 
I held  in  solution  by  free  oarbonio  acid, 

! but  no  maguesia,  although  coursing 
without  doubt  for  a longdistance  through 
me  magnesian  limestone. 

This  does  not  by  any  means  detract 
from  its  drinkable  quality,  as  is  shown 
I by  statistics  carefully  compiled  in  many 
| of  the  cities  and  towns  throughout 
1 Euiope  with  reference  to  the  supply  of 
calce.rous  driuking  waters.  Moreover  its 
absolute  aud  remarkable  freedom  fro  m 
any  organic  impurities  (which  contamt- 
I nations  are-  becoming  more  and  more 
i recognized  as  the  fruitful  source  of  various 
\ zymotic  diseases)  renders  itall  the  more 
: eminently  valuable,  and  warrants  the 
\ exercise  of  the  most  jealous  care  in  its 
I preservation  and  distribution. 


